Abstract
Introduction
Business organizations increasingly depend on innovations to compete and thrive [40] . All innovations depend on creative work, which produces new and useful ideas or products. Therefore, motivating creative work is an important concern for business organizations. While incentive plans are often used, and indeed proven effective, for improving employee performance [11] , the effect of different incentives on creative performance remains elusive [30] . There is a prolonged debate about whether monetary rewards improve creative performance [20] . Presently, there are two schools of thought, based on self-determination theory (SDT) and learned industriousness theory (LIT), respectively [14, 22] . With contradicting presumptions and logic, these two schools have opposite predictions with regard to the effect of monetary rewards on creativity. This article reviews the literature on the effect of incentives, especially monetary incentives, on individual creative performance. In an attempt to resolve the controversy about the effect of monetary rewards on creative performance, personal characteristics are proposed to moderate such effect. An empirical study is conducted to test a set of new hypotheses.
Literature Review

Motivations for Creative Work
With regard to creative work, it has long been argued that different motivations have different effects. Crutchfield [15] contended that intrinsic motivation promotes creative thinking while extrinsic motivation inhibits it. Intrinsic motivation is defined as the desire to do something for the interest, enjoyment and personal challenge, as opposed to external consequences [30] . The positive effect of intrinsic motivation on creativity has much empirical support [4, 29, 39] . The positive effect can be attributed to increased time spent on a task [40] , increased curiosity, cognitive flexibility, risk taking, persistence [49] and positive mood states [5] . More than merely a positive factor, intrinsic motivation is proposed to be essential for the creation of knowledge and ideas [42] . In the componential theory of creativity [2] , intrinsic motivation plays a key role in task motivation, one of the three components of individual creativity (the other two are domain-relevant skills and creativityrelevant skills). Extrinsic motivation is defined as the desire to do something for attaining certain separable outcomes [45] . Further analysis leads to the classification of extrinsic motivation into external motivation, introjected motivation, identified motivation and integrated motivation [45] . External motivation is based on external contingencies, such as monetary reward. The research on extrinsic motivation is focused on external motivation. The effect of external motivation on intrinsic motivation, and in turn creativity, has mixed results in the research. Identified motivation occurs when a behavioral goal or regulation is evaluated such that the activity becomes personally important. For example, a person may desire to do something because it leads to consequences that are personally meaningful, even though the activity is not especially enjoyable itself. It is expected that the combination of identified and intrinsic motivation can be powerful in facilitating creativity [34] , although the notion is not empirically tested. Integrated motivation is the most autonomous form of extrinsic motivation. It occurs when identified motivation is fully assimilated and becomes congruent with one's other values and needs. High originality of output is suggested to require a high degree of intrinsic motivation while a high level of usefulness or appropriateness can result from a high degree of either intrinsic or extrinsic motivation or both [3] . In addition to intrinsic and extrinsic motivations, some have also argued that prosocial motivation, the desire to benefit others, contributes to creative output [24, 27] .
Numerous studies examined the effect of extrinsic reward on intrinsic motivation, although they didn't necessarily deal with creative tasks. A meta-analysis of 128 empirical studies shows that tangible rewards generally decrease intrinsic motivation, even if the tangible rewards are used as indicators of good performance [17] . This is because such rewards are often perceived as controlling and decrease the degree to which people take responsibility for motivating themselves. However, positive feedback is shown to improve intrinsic motivation.
Some research deals with correlating creative performance with real-life motives. Using data on industrial scientists and engineers, Sauermann and Cohen [46] found that motives for intellectual challenge, independence and income are strongly positively related to creative output. In the meantime, desires for job security and greater responsibility are negatively related to creative outcome. The effects of these motives appear to be mediated through the character of effort (e.g. the quality of cognitive effort or the division of effort among different activities), as opposed to the quantity of effort (hours worked).
Rewards for Creative Work
Non-monetary rewards are often found to be positively related to creativity. As noted earlier, a meta-analysis found that positive feedback improves intrinsic motivation [17] . A survey of R&D employees found that non-monetary rewards, such as recognition, led to longer work time relative to monetary rewards [40] . They further verified that non-monetary rewards promoted innovation through enhanced intrinsic motivation. These effects were attributed to enhanced sense of control and self-actualization [12] and heightened interest due to appreciation and selfimportance [25] .
The effect of monetary incentives on creativity is much less clear and under continuous debate. One school is based on self-determination theory. SDT assumes that intrinsic motivation is crucial in determining performance and people try to meet their fundamental psychological needs such as selfdetermination and sense of competence [14] . Perceived self-determination is defined as "individuals' view that their behavior is self-initiated, self-regulated, and accompanied by feelings of freedom during task performance" [20] . SDT proposes that the effect of rewards depends on the internalization of extrinsic motivation or the feelings of being controlled. This school argues that monetary reward reduces intrinsic motivation and in turn creativity. Specifically, people perceive the promise of reward as an attempt to control their behavior, which reduces the perception of self-determination and in turn interest and motivation [4, 16, 42] . Similarly, it's been argued that performance-contingent rewards result in lower intrinsic motivation due to lower level of internalization [47] or the externalization of the locus of motivation [44] . Likewise, the reduction in intrinsic motivation is attributed to the overjustification effect, i.e. the perception that task performance is motivated by the reward, instead of the task itself [37] . Monetary rewards are also suggested to distract people from the creative process [4] . This school gained considerable support from experimental studies [6, 36] .
Another school relies on learned industriousness theory, or similar expectancy-valence perspectives [14] . LIT assumes that people try to avoid cognitive effort and performance depends on learned habits. LIT contends that reinforcing high performance results in a generalized reduction in the aversiveness of effort and leads to generalized high performance [18] . This school collects empirical evidences that monetary rewards can enhance creativity [19, 23] . Eisenberger and Shanock [22] point out two major issues with the studies supporting the negative effect of monetary rewards. First, the participants in those studies were generally not informed on the contingency of reward on creative performance. Therefore, the reward did not explicitly encourage creativity in the output. This is an important drawback considering that a productivity goal leads to low creativity, but the addition of a creativity goal (e.g. 90% of your ideas should be creative) leads to higher creativity [48] . Second, only a few studies actually assess the effect of reward on perceived self-determination, a proposed mediator of the negative effect of reward on creativity. Moreover, Eisenberger and colleagues show that rewards increase, instead of decrease, perceived selfdetermination [21] . The positive effect of monetary rewards on creativity is attributed to increased intrinsic motivation resulting from three effects. First, monetary rewards enhance perceived selfdetermination [23] . The offer of monetary rewards indicates that the reward giver lacks control over the performance of participants and the participants can decline the reward if they want to [22] . Second, monetary rewards deliver information about personal competencies, which can promote perceived competence [18, 19] . Third, monetary rewards can lead to higher commitment to the goal and performance pressure, an uncomfortable perception of the need for high performance, which in turn leads to task concentration, the use of higher order skills, and higher intrinsic interest [20] . There is empirical evidence that expected monetary reward increases creativity when participants know the necessity of creative performance either from instructions or prior experience [22] . Eisenberger and Rhoades [21] also found that monetarily rewarding creativity in a preliminary task increased the creativity for a subsequent task without expected reward. This suggests that monetary rewards for creativity direct people towards creative effort, which in turn leads to creative performance.
Hennessey and colleagues showed that the demotivating effects of rewards can be reversed [32] or offset [31] by emphasizing intrinsic interest. They further contended that when rewards are interpreted as informational, as opposed to controlling, they can have positive effect on intrinsic motivation [32] . Hennessey and Amabile [30] argued that rewards decrease intrinsic motivation and creativity when they reduce perceived self-determination, but enhance intrinsic motivation and creativity when they provide valuable information in a supportive manner, increase perceived competence, or facilitate intrinsically motivating work. The positive effect of rewards is most likely when the initial level of intrinsic motivation is strong [3] . However, the debate is still not settled. For example, the two schools do not agree on whether monetary rewards reduce perceived selfdetermination. The conditions under which monetary reward is beneficial to creativity are still not agreed upon.
The conflicting results on the effect of monetary rewards on creativity have also been attributed to various interactions of personal and contextual factors [49] . Baer et al. [9] found a positive relationship between rewards and creativity for adaptors (as in Kirton's Adaption-Innovation Theory [34] working on relatively simple jobs. The relationship between rewards and creativity for innovators working on complex jobs is weak. The relationship for adaptors working on complex job and for innovators working on simple job is negative. In a study on product design, the provision of monetary rewards did not impact creativity significantly [13] . However, the combination of monetary rewards with creativity training was found to enhance intrinsic motivation and in turn creativity. This is because training on creativity techniques increases perceived competence and intrinsic motivation. With training, reward further affirms people's creative efforts and thus increases intrinsic motivation [13] . Malik and colleagues showed that extrinsic rewards contributed to creativity for people who have high creative self-efficacy and an internal locus of control [39] . Considering these personal and contextual factors improves our understanding of this topic.
Theoretical Development
Since both sides of the debate agree that completion and performance-contingent rewards reduce creativity [14] , our arguments will be focused on creativity-contingent reward. As Byron and Khazanchi [14] point out, the core theories of two schools, LIT and SDT, are based on different assumptions. Specifically, the two theories disagree on 1) whether cognitive effort is fundamentally aversive; 2) whether people's behavior is driven by fundamental psychological needs, such as self-determination; 3) whether performance relies on learned habits. The different presumptions of the two theories make it hard to blend them in one explanation. However, since both sides of the debate have significant empirical evidence, as well as some sound arguments, it is suggested that both theories need to be integrated [14] . To resolve this issue, we propose that LIT and SDT represent two ways of how rewards can affect creative performance. Moreover we propose that which theory applies is influenced by a person's motivational orientation. The research model is illustrated in Figure  1 .
As may be seen in Figure 1 , we propose that the effects of a monetary reward on creative performance for extrinsically motivated individuals operates via increased performance pressure (the blue paths in Fig  1. ) While the effects of a monetary reward on creative performance for intrinsically motivated individuals operates by diminishing self-determination, which in turn diminishes intrinsic task interest (the red paths in Fig 1) . Amabile and colleagues developed the Work Preference Inventory (WPI) and found evidence to support that people have stable trait-like motivational [7] . While some people are intrinsically motivated towards tasks, others are motivated by extrinsic consequences; still others are motivated by both. Relatedly, Deci and Ryan [16] suggest that some people are more focused on autonomy-supporting aspects of work while others are more focused on the controlling aspect. We propose that people who are primarily extrinsically motivated are less concerned about intrinsic task interest. Rather they exert cognitive effort mainly to obtain desirable extrinsic consequences. In this case, LIT is the most applicable theory. These people's performance is directly dependent on projected extrinsic consequences. It is natural for them to internalize monetary reward offered and become motivated by it. When the monetary reward is contingent upon creative performance, the person would strive to increase the probability of attaining creative performance, therefore increasing the pressure to perform well. With this increased performance pressure, creative performance would increase. As mentioned earlier, since cognitive effort is mainly driven by external consequences, self-determination theory is not the primary mechanism through which motivation operates for individuals whose motivational orientation is predominately extrinsic. We further contend that, when a person is predominately intrinsically motivated, he or she is generally less concerned about monetary reward itself.
Rather he or she is primarily driven by intrinsic interest and positive challenges in tasks [30] . The major mechanism for a reward to affect motivation is through its effect on perceived self-determination and intrinsic motivation [45] . For predominately intrinsically motivated individuals, the offering of monetary reward may distract from creative effort, or result in overjustification, which leads to lower selfdetermination and therefore lower intrinsic task interest [4, 37] . Therefore, monetary reward would lead to lower intrinsic motivation, hence lower creativity.
Hypothesis 2. When a person is primarily intrinsically motivated, a creativity-contingent monetary reward has a negative effect on creative performance. This effect is mediated by decreased self-determination and decreased intrinsic interest.
This research does not address the conditions where an individual's motivational orientation driven by both intrinsic and extrinsic motivators.
Methods
Procedures
We conducted an experiment to test the hypotheses. All the independent and dependent variables were measured using scales developed in the prior literature. The research sample consists of 240 college students enrolled in business classes at a technical university in the northeastern US.
Prior to participating in the study, all participants completed a measure of creative self-efficacy and the Work Preference Inventory (WPI) and. Creative self-efficacy was measured with the three-item measure from Tierney and Farmer [50] . The Cronbach's alpha is reported to be .83 [50] . The WPI is a measure of motivational orientation and all the items are listed in the original article [7] . For each participant there are two scores: IM (intrinsic motivation) and EM (extrinsic motivation). A participant's score on the WPI was used to identify his or her motivational orientation. Amabile et al.'s [7] prior work had determined population mean scores for college students. The population mean IM score for students is 2.99, and the population mean EM score for students is 2.56 [7] . Participants with IM scores at or above the population mean and EM scores below the population mean were identified as primarily intrinsically motivated (n=58). Participants with EM scores at or above the population mean and IM scores below the population mean were identified as primarily extrinsically motivated (n=66). Some participants scored high (or low) on both IM and EM. These participant's data were recorded, but not used for hypotheses testing (n=90 and n=26, respectively). Participants were randomly assigned to the control (no reward) or the reward condition and given the following task to complete (the Appendix has the complete survey).
Participants in the no reward condition were asked to provide ten creative titles for a story about popcorn [20] .
You Participants were told that a creative title is defined as a title that is both novel and relevant. In addition, the instructions indicated "We will be judging the creativity of your titles on a scale of 1 to 7 with 7 being very creative. If your average creativity score (average for the ten titles) is above 5.5, you will be notified of your excellent job." Subjects in the reward condition, were given the same instructions and the same task, except that these subjects were told "We will be judging the creativity of your titles on a scale of 1 to 7 with 7 being very creative. If your average creativity score (average for the ten titles) is above 5.5, you will be rewarded $20 for your excellent job."
In the no reward condition, we still promised that high performer would be notified. This was to separate the effect of promised monetary reward from the effect of its informational aspect. Specifically, any monetary reward is associated with some information on people's performance or competence and the promise of such information alone can affect performance [26] . We want to examine the distinct effect of promised monetary reward, controlling for the effect of promised feedback on performance.
After 30 minutes the experimenter asked the participants to complete a post-task survey, which included measures of intrinsic task interest, perceived self-determination, and perceived performance pressure. Creativity of each title was assessed by independent raters as explained below.
Measures
All the measures are based on 7-point Likert scales unless otherwise noted.
The scales measuring intrinsic task interest, perceived self-determination, and performance pressure are from Eisenberger and Aselage [20] . Their Cronbach's alpha values are reported to be .91, .79, and .88, respectively [20] . Reward is coded as a dummy variable, with the no reward condition as 0 and the reward condition as 1.
The measure of creative performance was developed in two steps. First, two raters (PhD students in the business school) went through training conducted by one of the authors. Creativity is defined as being both original and relevant. After being presented with the definitions of originality and relevance, the raters were instructed to individually rate 20 titles randomly selected from the responses of the participants. They used a Likert scale ranging from "not at all creative" (1) to "highly creative" (7). After completing this pilot rating, the raters jointly discussed the ratings and resolved disagreements. In the second step, the two raters independently rated all the titles generated using the same scale as above. The titles were randomly ordered. The two ratings for each title were then averaged to obtain a creativity score for each title. The interrater reliability is acceptable as evidenced by the intraclass correlation coefficient (ICC(2,2)=0.67). The ten title scores for each participant were then averaged to obtain a creative performance score for each person. This measure is called mean creativity. We also included a measure called good idea count [43] , which is operationalized as the number of a participant's titles with creativity ratings above 4.
Results
Confirmatory factor analysis of all the variables showed that the 2nd, 4th and 5th items in performance pressure had low factor loadings and were therefore removed. The 1 st and 4 th item of intrinsic interest, as well as the 5 th item of perceived self-determination were removed due to cross loading. After the removal, all item factor loadings are significant and above 0.70 (see Table 1 ). All cross loadings are below 0.50. Table 2 presents descriptive statistics and the correlation matrix for our research sample (n=124). The research sample consists of individuals who were identified as primarily intrinsically motivated (n=58); or primarily extrinsically motivated (n=66).
Mean creativity has a limited range and may limit the probability of detecting a relationship. Therefore, good idea count was used as the measure of creativity. This measure has been shown to be a valid and reliable measure of creative performance [43] , and it reflects what is desired in the workplace [1] .
To test the hypotheses, path analysis was conducted using SmartPLS3 with 5000 re-samples. Subsample analyses were conducted for extrinsically motivated (n=66) and intrinsically motivated (n=58) groups. The results are presented in Figure 2 .
Hypothesis 1 predicted for extrinsically motivated people, monetary reward is positively related to performance pressure, which in turn is positively related to creative performance. As seen in Figure 2a , the relationship between monetary reward and performance pressure is positive but nonsignificant (β=0.138, p=0.569). The path between performance pressure and creative performance is also positive and nonsignificant β=0.252, p=0.179). Thus, hypothesis 1 is not supported. Interestingly, the paths between self-determination and intrinsic interest and between intrinsic interest and creative performance, the paths which were proposed to be nonsignificant, show significance. Specifically, for extrinsically motivated individuals, selfdetermination is related to intrinsic interest (β=0.536, p<.001), which in turn is related to creative performance (β= 0.313, p < .01).
Hypothesis 2 predicted for intrinsically motivated people, monetary reward reduces self-determination, which in turn reduces intrinsic interest; which leads to lower creative performance. Figure 2b shows that the relationship between monetary reward and selfdetermination is negative, but nonsignificant (β= -0.146, p=0.299). The relationship between selfdetermination and intrinsic interest is positive and significant (β=0.461, p=0.012). The relationship between intrinsic interest and creative performance is nonsignificant (β= 0.103, p= 0.437). In contrast to the prediction that for intrinsically motivated individuals, the path between performance pressure and creative performance would be nonsignificant, there is a positive relationship between performance pressure 
Discussion
This article proposes that the causal mechanisms by which monetary rewards affect creative performance are different for extrinsically versus intrinsically motivated people. While the results do not support our hypotheses, they do support the notion of two different pathways. Creative performance can be influenced by the level of self-determination (through intrinsic interest) or the level of performance pressure. Furthermore, as proposed earlier, extrinsically motivated and intrinsically motivated individuals do appear to adhere to somewhat different motivational mechanisms, even though the difference is unexpected.
Looking at the results, it is clear that the reward had no effect on either performance pressure or selfdetermination. This might be related to the fact that only $20 was offered. If the participants did not value this amount of monetary reward, the reward was unlikely to have an effect [39] . It is also possible that controlling for the effect of expected performance information diminishes the effect of a monetary reward. Having an additional control condition without performance feedback could lead to refined understanding of these effects. However, it is noteworthy that the signs of the coefficients (though insignificant) are consistent with our predictions. For example, we proposed that for intrinsically motivated individuals, monetary reward would be negatively related to self-determination and the path coefficient is indeed negative. While for extrinsically motivated individuals, as predicted, the path coefficient between monetary reward and performance pressure is positive, though insignificant. Future research should test the hypotheses with larger monetary rewards and larger sample sizes, which might generate some support for the predicted relationships.
It is also found that regardless of motivational orientation, level of self-determination was always related to intrinsic interest. Our initial prediction was that this path is significant only for intrinsically motivated individuals. It is possible that even if a person is driven by extrinsic motivation, he or she still will be more interested in an activity if the activity is perceived as self-initiated and self-regulated.
Performance pressure was related to creative performance for intrinsically motivated individuals, but not extrinsically motivated individuals. This might be related to the fact that intrinsically motivated individuals had higher creative self-efficacy (t(117)=3.92, p<0.001). When someone has a high level of creative self-efficacy, it is more likely that this person translates performance pressure into creative performance [39] . Including creative self-efficacy in the theorizing might be a viable direction for the future. For example, a threshold level of creative selfefficacy might be a pre-requisite for monetary rewards to have an effect on creative performance.
It is somewhat puzzling why extrinsically motivated individuals showed a relationship between intrinsic interest and creative performance while intrinsically motivated individuals did not. There are many empirical studies connecting intrinsic interest with creative performance. However, it is argued that intrinsic motivation may lead to much cognitive flexibility and in turn novelty, but does not necessarily lead to high utility [27] . In other words, if a person is highly interested in a task, he or she may explore many different possibilities and adopt new approaches, but there is no guarantee that such effort leads to feasible or relevant outcomes. Therefore, it is conceivable that those extrinsically motivated might pay more attention to the utility or relevance dimension so that they are better at translating task interest into outcomes that are both new and relevant. This explanation is purely speculative. In the future, evaluating both novelty and relevance of creative performance is necessary to test the notion.
There are also some ways to make the research more relevant to the business world, e.g., using a real life problem as the creative task, and using surveys to study employees in organizations.
In summary, the empirical results in this study did not support our hypotheses. However, they show some support of the notion that there are two distinct causal paths by which monetary reward affects creative performance. More importantly, this study shows that motivational orientation indeed affects the relationships in the two pathways. In practice, the results suggest that managers should reward creative performance differently based on employees' motivational orientation. Although the exact influence of motivational orientation still needs more investigation, it seems safe to say that monetary reward has different impact for those who are primarily driven by extrinsic motivation, than for those who are driven mainly by intrinsic motivation.
Conclusion
We propose that motivational orientation moderates the effect of monetary reward on creative performance. Specifically we contend that extrinsically motivated individuals are positively influenced by monetary reward mainly through performance pressure; while intrinsically motivated individuals are negatively influenced mainly through self-determination. The experiment did not support these specific predictions but showed that these mediated pathways are impacted differently for people of different motivational orientations. In general, we confirm the notion that monetary reward's effect varies with motivational orientation and propose some future research directions.
